Trastuzumab emtansine (T-DM1): a novel agent for targeting HER2+ breast cancer.
Increased understanding of the molecular mechanisms of tumorigenesis has led to the development of novel agents that target tumor cells with minimal effects on normal cells. The success of this approach is exemplified by the development of monoclonal antibodies directed toward antigens expressed selectively by tumor cells. The conjugation of these monoclonal antibodies with potent cytotoxic drugs has the potential to further improve efficacy while retaining a favorable safety profile. Trastuzumab emtansine (T-DM1) is an antibody-drug conjugate (ADC) currently in clinical development. It combines the humanized antibody trastuzumab, which targets the human epidermal growth factor receptor 2 (HER2) receptor on cancer cells, and the potent antimicrotubule agent DM1 using a unique highly stable linker. When T-DM1 binds to HER2, a proportion of the receptors are thought to be internalized by the process of receptor endocytosis, followed by the intracellular release of an active form of DM1, which in turn kills the tumor cell. This review presents the rationale for the development of T-DM1 and summarizes the preclinical and clinical data for this novel agent for the treatment of breast cancer.